Let A be a commutative Noetherian local ring, m its maximal ideal, and k its residue field.
DEFINITION. -A dualizing complex over A is a complex (DJ of A-modules such that for each integer i : 
The homology H; (DJ) is a finitely generated A-module. We note that a dualizing complex consists of injective modules, and is bounded, with D, = 0 forj; < 0 and i > dim A. If A is complete, there exists a dualizing complex over A ( [3] , p. 299). Since we can assume A complete in our applications, we will henceforth assume that a dualizing complex exists, and denote it (D^).
If F* and G* are complexes, we will let Hom(F', G*) denote the double complex { Horn (F 7 , G^ }, and Horn (F*, G') will denote the associated simple complex, with (Hom(F*, G'))" = n Hom(F 1 , G^") for all n.
----leZ I. Let n = dim (A). For i = 0, 1, ..., n, let a, = Annih (H, (D,)), and let b, be the product a, a,-1 ...do. We now show how this implies the Intersection Theorem for rings of characteristic/? > 0. (This result appears in Peskine and Szpiro [5] , and also in [6] .)
is as in Theorem 1, and if r < dim (A), then F' is exact.
Proof. -If F* is not exact, we can assume by splitting off irrelevant components that P ^ 0 and F'" 1 -> F'' is defined by a matrix (a,j) with entries in m. 
II. THEOREM 2. -Z^f M be a non-zero A-module of finite type, and, for each integer i ^ 0, let [i, (M) = dinifc Ext^ (k, M) (as in Bass [1]). Then \i, (M) ^ 0 if and only if depth (M) ^ i ^ inj dim (M) (note: the injective dimension of M may be infinite).
Proof. -For the proof of this theorem we will need the following property of dualizing complexes: if M is a module of finite type, then M, considered as a complex in degree zero, is quasi-isomorphic to the complex Horn (Horn (M, D), D) (see [3] , p. 258).
Since the theorem can easily be reduced to the case of a complete local ring, we will assume that A is complete.
We note first that it is known that
and, in addition, that depth (N) ^ inj dim (M) for all finitely generated modules N ([I], § 3).
We assume the theorem is false, then there is a j strictly between depth (M) and inj dim (M) with ^ (M) = 0. Let I* be a minimal injective resolution of M, and let J' be the subcomplex of I* consisting of all elements with support in { m }. Then J 1 ^ E(ky iw for all i. Let F = Hom(J', E(k)); since we are assuming A complete, (¥) is a complex of free modules, and F, ^ A^^ for all i.
LEMMA. -(F) is a quasi-isomorphic to Horn (M, DJ.
Proof. -By the Local Duality Theorem ( [3] , Theorem V.6.2), J* is quasi-isomorphic to Horn (Horn (M, D) , E (k)). Hence, applying Horn (-, E (k)) to both complexes and using the completeness of A, together with the fact that Horn (M, D) has finitely generated homology, we deduce that (F) is quasi-isomorphic to Horn (M, D). and, as mentioned above, this situation is known to be impossible. Hence we must have had |iy (M) ^ 0, and this proves the theorem.
